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2-Oxoalkylsilanes (silylmethyl ketones, Bketosilanes, 5) are a
versatile class of silylated synthons capable of undergoing a
variety of useful synthetic transformations. Although not nor-
mally accessible by direct silylation of ketones, numerous in-
direct methods from carboxylic acids’, acid chlorides?, esters?,
anhydrides*, and other, non-carboxylic acid derived sources®
exist for their preparation. Of these, delivery of silicon to sub-
strate in the form of trimethylsilylmethyllithium (2) has been
achieved for esters of aliphatic carboxylic acids® and benzoic
acid'; however, the rather tedious preparation of this reagent
from chloromethyltrimethylsilane via lithium-halogen ex-
change® or from tetramethylsilane via direct lithiation” often
precludes its routine utilization.

We recently demonstrated that the transmetallation reaction
between tributyl-(trimethylsilylmethyl)-tin (1) and butylli-
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thium in tetrahydrofuran/hexane at 0°C proceeds in quanti-
tative yield within 30 minutes.

) THF,0°C, 30 min
[H3C)3Si—CH,=Sn(n-CiHgly + n-CHgLi ~ —— >

1
(H3C)3SI_CH2LI + (H-C[.Hg)[. Sn

2 3

Application of this in situ technique for the generation of tri-
methylsilylmethyllithium (2) to the methylenation of alde-
hydes and ketones (Peterson olefination) gave the desired al-
kenes in yields comparable to or greater than reported proce-
dures®. We have now utilized the above transmetallation for
the synthesis of 2-oxoalkylsilanes (5) from carboxylic acids,
esters, and chlorides (4).

1. n-C,HoLi
2 R—Cf: (4)
{H3C)y Si—CHy—~Sn(n-CHgly ~ ———>
‘ i
R—C—CH,—Si(CHgl; + (n-C,Hgl,Sn
5 3

In agreement with earlier reports®, substitution at C-1 of al-
kanoic esters is critical; maximum yield of 5 is obtained from
the secondary ester methyl cyclohexanecarboxylate (4, R= ¢
CsHii, X=0CHs) rather than the primary esters methyl octa-
noate (4, R=n-C;H;s, X=0OCH;) or methyl hexanoate (4,
R=n-C;H;,, X=0CH,). This divergence in reactivity is also
observed in the corresponding acid chlorides (4, R=n-C,H,,
or n-CsHy;, X =Cl). The secondary carboxylic acid 4, R=c-
CeHi, X=O0H, however, gave none of the desired f-ketosi-
lane Sa while (the primary) octanoic carboxylic acid (4, R = n-
C/His, X=0H) afforded B-ketosilane 5b only in modest
quantity. In contrast to the aliphatic series, the optimum yield
of a-trimethylsilylacetophenone (5d) was realized from ben-
zoic acid rather than methyl benzoate or benzoyl chloride.

Isolation of the S-ketosilanes 5 is routinely accomplished by
filtration of the crude reaction mixture over florisil® with hex-
ane as eluent to remove tetrabutyltin (3) followed by elution
of the product with ether and distillation. In the case of @w-tri-
methylsilylacetophenone (5d), prolonged contact with florisil®
resulted in conversion to acetophenone; however, this trans-
formation may be minimized (~5%) by rapid filtration. No
hydrodesilylation was noted for the aliphatic f-ketosilanes
under these conditions. Additionally, no compounds resulting
from carbonyl addition by butyllithium have been abserved.

The significant improvement in yield attended by this in situ
procedure, the ready availability of 1 and its facile conversion
to reagent 2 argue well for the routine application of this
method in organic synthesis.

Tributyl-(trimethylsilylmethyl)-tin (1):

A flame-dried 2000 mi flask equipped with addition funnel, nitrogen
inlet, and septum-capped neck is charged with dry tetrahydrofuran
(450 ml) and diisopropylamine (40.0 ml, 0.285 mol) under nitrogen.
The flask and contents are cooled to 0°C and a 1.5 molar solution
(167 ml, 0.25 mol) of butyllithium in hexane is added dropwise with
stirring. After 15 min, tributylstannane (66 ml, 0.25 mol) is added
dropwise, the resultant light green solution is stirred at 0°C for an ad-
ditional 30 min, and chioromethyltrimethylsilane (34.9 ml, 0.25 mol) is
added dropwise. After 30 min at 0°C, water (300 ml) and hexane (100
ml) are added and the layers are separated. The organic layer is
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Table. Trimethylsilylmethyl Ketones (2-Oxoalkylsilanes, 5) from Carboxylic Acid Derivatives {4) and Trimethylsilylmethyllithium (2)

R X Equivalents Temperature 5 Yield* b.p. (bath) Lit. Data or
of 1 [°C), Time %} [*Cl/torr Molecular formula
¢-CeHy, OCH; 2.0 —78°, 5 min a 82 95°/0.5 120°/0.5°
Cl 2.4 —78°, 10 min a 88
OH 24 -78°t025°,12h —
n-CoHs OCH; 2.0 —78°, 30 min b 68 85°/0.5 C 1 Ha0Si (214.4)°
Cl 2.0 —78°, 30 min b 32
OH 2.0 0-25°,2h b 44°
n-CsHy, OCH; 2.1 —78°, 30 min c 44 85°/2.0 CoH 081 (186.4)°
C¢Hs OCH; 2.0 —78°, 15 min d 55 85°/0.3 104°/3.1"
Cl 2.0 —78°, 30 min d 30
OH 2.0 0-25°,1h d 71
* Yield of isolated product. ¢ calc. C67.22 H 12.22 4 calc. C 64.45 H 11.90
b Yield based on recovered starting material. found 67.21 1230 found 64.44 12.07

washed with water (3 x 100 ml), dried with sodium sulfate, and con-
centrated under reduced pressure to afford a light green oil. The crude
product is filtered through silica gel (200 g) using hexane as eluent and
distilled in vacuo to give 1 as a colorless liquid; yield: 87 g (92%); b.p.
146°C/2.5 torr.

Cy6H15818n calc. C 5094 H 10.15

(371.2) found 51.06 10.24

LR. (film): v=1475, 1270, 1260, 1010, 870, 840, 765, 730, 695 cm .
YH-N.M.R. (60 MHz, CDCl;): 6=1.7-0.6 (m, 27H); 0.0 (s, 9H); —0.3
ppm (s, 2H).

Cyclohexyl Trimethylsilylmethyl Ketone (5a); Typical Procedure:

To a flame-dried flask with septum-capped side arm under nitrogen is
added a solution of tributyl-(trimethylsilylmethyl)-tin (1; 2.263 g, 6.00
mmol) in dry tetrahydrofuran (8 mi). The flask and contents are
cooled to 0°C and a 1.5 molar solution (4 ml, 6 mmol) of butyllithium
in hexane is added dropwise with stirring. After 30 min, the solution of
trimethylsilylmethyllithium (2) thus obtained is added dropwise via
cannula to a solution of cyclohexanecarbonyl chloride (4, R=¢-CeH,),
X =Cl; 0.33 ml, 2.50 mmol) in dry tetrahydrofuran (6.0 ml) maintained
at —78°C. The mixture is stirred at —78°C for 10 min; then, aqueous
10% ammonium chloride (50 ml) is added and the mixture is extracted
with hexane (3 x 20 ml). The organic extracts are washed with water
(3x20 ml), dried with sodium sulfate, and concentrated under re-
duced pressure. The crude product is rapidly filtered through florisil®
(15 g) using hexane (100 ml) as solvent to remove tin-containing by-
products and is eluted with ether (50 ml). Kugelrohr distillation af-
fords 5a as colorless oil; yield: 431 mg (88%); b.p. 95°C (oven temper-
ature)/0.5 torr. [The spectral data of Sa thus obtained were in accord
with the literature data’).
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